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(57) m^mM(omw 

* T *J ~? X fEUt L . 5 P> lc .t ffiSt 5(x - 7 tc Of L 5- 
K»«f, ±IB««x-y<0^f-i : )afi^«-rs±l!ElHl«E F 

^ L>(Dmmm%w\fc<D{mcwm u ±iaiaa?f£ffl« 
F^&w^nswss^ftSttaLTJrjasasw.* 



F U 

^AOIiIlteigl8*±E«H»ftJ:0*#afflK:W»J«x., 

itataasa-JBKa-^^ F&t/±ia^^fflflat^^ f*t 
±SeE»»4.ffl««^N^ F&t>*±ias^sKm^^ F 
±3ZM£.f\m9L^y f«, ±828e»bs, ttJE-rsT^v 

X ft <D±«EBB»»±Jfl«»'N *y F tfJfc/S L fclEflt h 9 



3 

T 5 J: o ic , WlSi* § 7 ^vxft (?) ±,i2ilE« i 'iifell I BtSC 
^*y Ffc:»LTBTS«/£ttSa«r»»TBEBSnfcC fc 

umm 2 ] ±M^y Finite. ±m y^v? a 
/3u±<dxz-£-v\ fr^immm'kmmn^v f& 
tf±EW£WJ«»'vy ft-m *u 
±E8»i, ±E h ^y > z fS<DBft«8flllc, 

±E^y F«fr6±E h ~> s y * ^y^*«ufctt*4nll 

If^rg l £EttOfiKatESt?¥£8tBo 

[0 0 01] 

[§#] WTOW*T*J»ll1*»iWr«o 

Bffl*»a-rsfcA6o*a (B2M83) 
itffi (Bzat/B3) 

c i ) mmmcn±m%tii m i ) 

( 2 ) raa^y foris cm 2 -II 5 ) 

(3) HJfc»90>flbS 

(4) ftkO^tfBtfiJ (HI 6) 
[0 0 0 2] 

[jffiR±©#UJI1#W] *JW]tt««.EMWS«iH»i:|iy 
[0 0 0 3] 

l T«*-r - y fc E»-r s a«ESB£i£B k & 

^tr5S Ofltfig £ m 1 18 f fcf 6 cfc -9 K & £ n fc fe (O £ 
* t 1 — ^^Rfr^r/p »y * m&lc ftm L , &:/ 

[0004] $ 5icc<QrasME»s&»ws. msoft 
rdprt i »^sE8i»iaEJuaai^^ H«ri»ng f^jMc#?;k 
•r*£«ic % coEfiRS-JHast^y K^iLtfnf 

ni80 fiOftRBRST* 1 tt0133=Wffl«ft'^y FfcEIIteF 
■5Z*tcf$!|(EU c<DI»Hfc FvA*W'/L'<OI"Ii|teiaIiJ.ttT*h'l<fe 
iKKrTSo £fc«ctt«E»l93=«Bli, IhHKF^/**c« 

CO0IkF^A<D[h1 Wl K H HH L T ICUfc C G>ES - 

^*jaasa-ffl«SR^ % v Fictua-rso 

[0 0 0 5] cn»c«l:t)<10«*,Et<|ii«EttiWtt, £tt 
B$x (H^iE&r/ft^T'^XfttOJES h 7*y**fBd£ 
L> COfct^-F^yF^ tTB8 L T IHj'PX.S&S h ^ 'V * 
£ JBJS*r &£Pttc % C ©E» F ^ 'X * tc -f V * -r — 



(2) ^fWFffi3 2 5 2 9 8 9^ 
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[0 0 0 6] cni«:»LTFffllii c<D««ESB£» 

bb. ««^-^*tTa**iaawfcraHi*K:fiW* 

L, (hJK F^A«lel(toiia*l5»^O2(&<0lHl(g5iS"P 

[0 0 0 7] CCTBtlffl«^7 Ftt, ES«N 
ti I&-T £ r X ft CDJEfS h77^ 3r&*SFf £ J: 5 > 

S!i«$ns«k^jc3a:^nTi^So cintcj: 5 c<d«^se 
Wffl«a^7 F^wis-rsaESS^fflMa^^ foase 

[0008] cntcJ:0c ©a«82SWS»ia*i. 

mmm%^y h^mmn^mmm^y f^^ < 
mn^\\m%^y Y^m$jm\m%^y Ftf'jvsfc* 
c to««;-E»Pi^«in«. I'-IK F7AC 2 

F*»«LTS*B#fi**X+-\'VrSc:i:»C<fcO, » 
[0 0 0 9] CCTC<D««ffi»Pi£*B«, ^--rV 

^fi^^r-rV ^ /l/ffl ^<ojf3s:r*iB»-r ^> C tc J: 0 , 

[ooio] cmcj:ommmm3Lmmte, mk2& 
<Df&%^ yFfrzmzti* n^m^mn l ti^ d hie 

[ooi i.3 cntcj:oa« f ffi«w*«i8*i, zuwm 
a^*y K^ffl^rfS-^x^-v>-r^>i:«tc > iel<s 

ta^j-rsc ttccfco, iEL<^rv-N^y wyb^y* 

.lEtt F ^ ^y * ^ 6*— r *f3^i*S* U#& «t ^ ft 
[oo i 2] ctitcJ;t)C<o8to««Eas^*B»c^3 



_ 2 - 



5 

COO 1 3] 

Tl^rOf-^feEKWitSL £#T*#*i(£, com 
(O^y tfn- £ v X-r AlftD^l ^B»^*fftJ ± L ?§ S £ # 

E»«F. EL< : r-^*IE»L»fc^S^WWrL, EL 

[0014] rat)-eco«o^8BE«SEaB^aifl!-rs 

[ooi 5 3 cco/yF^y^^oamifE 

^IBM-T St, * <0 #IMI*k K v A 0«dt^*H*t K «: S JH 

[0 0 16] c(oraH«:»r*-r* i rxoyjmt LTco 

^(Dlffl^U-F77^7>f hffltO««-^^ KlCjttB-T 
S75"ffi^#^^n^o fcC5tfCOU-F77?7>l'h 

i:|p|--h77*^yh77^t-5cJ:?tiEI'rs^S 

[0 0 1 7] c<0fcA&i|McB3iWfflOW«'vv K*r»J — 
K77^7^ hJHOa^^ KfcteJIILfctDT'tt, 

[0 0 18] *58W«W±»ja 3 &**LT3&?nfet<0 

T\ y > h v * > foy f- ffieuiiLT 3? ^ <o 7— % * 

t mmzL? % mmm » a- « b k *> ^ t , bb a ftwwt t* 

•J-K77^7^ht5Ci:^T'fSIB SR. E« l-'i £ S iff 
[0 0 19] 

2 £ ««x — 7 2 * # 2 W t T Hi VUi* Ifi T Jiff ?«C 
<htcj:D, i«f« -^2tcl«;A«28ah-7^^T A, T 

B, MLnW)r-^D 1 ?:7^Xfdi 

U ^IcS&Mt^— ■/2lc 1 Eft4Lfc-r— 4»D 1 
S««tlB»Sife«Bl *c*5i/^T, IslteK^Al 2 £5^ 
tcT^vxftOH&S 1 *t(D, : l2M|-ii^J»J«ai'N % y FA, 

b fc , is»fi3Effii«a^ 7FA, b js-t § r >> v x 



(3) WW® 3 2 5 2 9 8 9f 
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A, B*B»LTESh77^rA, TB, *HS& 

/cIEih77^TA, TB, *S4fflI*^yH 

C, nvm&fcfiL* MJ£««»'Ny FC, D*^6!#6 

*i«w^««*»aLriE»»*ffl«a'Ny fa, b# 

EiL/cf-^Dl^U-F77^7^M, 

«si7— y 2 co ^ffajifljcw-rsiHie f^a i 2 vm* 
^fa, B&tfw^matt^^Fc D^&tH*«n 

0 , K«x-:/2fcJE»Lfc : r--*D l£|?£U IBS 

I'iifejuaa^N^ fa, BfttfimiB^^Fc d 

^^F*iTw tftEShv^T A, TB, © F 

7y^liTp cfc^-A;^< froF^y^ifiaTp <02fg<0;*; 

g^N7KA, B^JBflcLfclEah^^^T A, TB, - 

20 KIEtlb^y^TA, TB, lcBHS*r£fEII 

h77ri'A, TB, t 5 fc, JtlET 

S7^Xft^lB»B*ffl««^^ FA, BtcWLrm 
&flfi/S*f£;£ (m+2nTp ) *aactTiEB^nso 

[0 0 2 0] Z Cblcm 2 (DmmctS^T . ^FBTi 
ti, h^^^tf^T^Tp ©4/3W±0"Af?^ fro 
,ldKf*ig£ll]«a-^^ F A , B Rtf ff ^JHtt*^* F C , 
DTfRlUTC^^tcS^^n, (m+2nTp ) ti, 

Y^-Jl W*<D 2 ii'Wmmmi 2 n Tp ^, K« 
Tw ^bh77^t'7fTp *j*i;fcffl (Tw -Tp) 
JO %to»L/ciPS:fl2 n Tp + (Tw -Tp ) £9^* 

[0 0 2 1 ] 

[mui ,iei*w^maa^ % vKA, r&o'msii]^ 

7FC, DW'N^KdTt E8F77>T A, T 

B , Oh77«Tp «l:!)*t<^h77*BT 

p CO 2 ft'?(0-A# $ 2 Tp J: D /J>* ftfiBtcia'/E L, M^ffil 

M|i : >3lJtJ«a^N^ FA, Bfr^^L/cflES^F^^^T 

A, TB, <b, ISBeSh^^^T A, TB, 

^ »«-rS8ESh-7*y^T A, TB, t&T&M-tZxk 

*> tc, wjts-rsr >?vxrtoflB»p}*ffJSB«^y fa, 
BtcWLTmsfii^taa (m+2nTp ) ttmim 
3:iniiiM^7Fc, n^ffiiii-rntf> k»«n 

fflIS / N7FA, B frfBSt L /cSEii h77^TA > T 

B, ^»ail?}^M-N^FC, DT'Mlt'j-F7 

ffl«a^N^ FA, B Rtff9^ffl««^^ F C , Dl?^m 
^-•7°2tCKE^L/cT r -^0 l*"ffl£Lf#5o 
[0 0 2 2] 

5^ [gsttffi wTHffitoi^T, *awo-«ii«*wa 



-3- 
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[0023] c i ) 'Mmmo)£mm 

m 1 K&l^T, 1 LTf-> 

iU S 6 tc C OiSf- 7° 2 it LTM &n« -r- 
[0 0 2 4] tftt>%f-^U3-^Mi, AfchrtlilBS 

3^lt3v^-^^p, i a ; j $ n s m«j » n v > k * 
iwwr & t k . is ut§I"I^7p ^ * tc aiijffli ^ 

- K*ffi* L , c tuc ck 0 > tin- y p> tfr/j 

D 7 s — 2 \su — 9 l fcfc, £f*<D§tjft^- FtfMK^e— F 

[0 0 2 5] -ra*3^IH8lH!B5td:, RffiE<0 * -f 5 > ^ 

L . & ^ n *y ^ (c ,S{ 0 .ff E i > * WjP"T S -tt tc 7' K U 

g-r— *D 2*cE«'TSo cntaOr-^Ua-^' l 
t£ , £ cofBg-r- y D 2 £ Rff S W £ ■< 5 > yT(K^*OTB 
[HlK6fcm^L, if«la]K6a. c OIBS^— * D 2 ic 
JEUTIEfiiS£JII«ft'vv K A ft tf B «!i®)ir£o 

[0026] «u nkmes 

h^y^flMLT hi)?-* D 1 #§BgU#£J:3tc 
&^n, L^^ifi^\7 KCfttfD/P&fcHJjSftSB 

[0 0 2 7] CtltcJ: t)««'N , v KCStfDtt, 

l x n%.f- $&m. c om^- y *» 0 st 

[0 0 2 8] AtB/Jl'»li»3*i. d<OlV*NB8^&tti*l 
£ tl 3 -r — * t ffr^O * t U l-cfSffiL fc A*J — * 
D 1 4:<OJt«M««:flK cntc J: 0 k f)"r-Z D 1 £IE 

l ii. Aji J r—'? D l «:i.F.L< H£ L?#ftfrofc i: 
[0 0 2 9] cntCcfc D-r-^ 1 tt, Waft^r 



(4) W.-MFSTS 3252989 

[0 0 3 0] CftfcttLTl*i£lNK f"^U3-^l 
K7T«l/:ii B£le]»8l*:ttttlU CCTWh 

v 4 y * y ?-H^\zm\\\ t z w^fS-^ffla**^ b r a^j 

iEffia**fr IE L < I® 0 HTiE Lil/c7a *y ^ lcov> 
T, CO7D7^^W/j0?n/c7 KUX-x-^^rS^tc 
LtC07D7>© W t ^ ^ y U 9 ic ttift-r ^> o 
/o [0 0 31] ctitCcfcD-r-^U^-^ Hi, iEL<H 

O^tU 9tc^Lfc^f : -^^Affi^lH]gS3^?>tB 

lzts\,>T&, ■U--#NBl Ot?«a-r— y^f?3R**J» 

[0 0 3 2] -T^^-^COIgfflMtC^I/^T, -x— ^U^i 

^ at«^*y k a &r>' b finite k v 2a i 2 tcia^ itJSi 

L , C om'iti^ V F A JkXS B *3B»&tfPI*ffl*Cffi mt 
Xftom^V FA&t/BJCWLT, 180 ftOftBIHT 

[0 0 3 3] f-^l/3»^ 1 CtDlHlltoFvA 1 2 

a^-^— #mb i ot«t§o -r^t)^SBSB#, it— 
2*isi<0Bft-r«i:«*c, mfe<DmmmT»m%.7--'7 

2 * /iz?T ^ -£ , c n tc J: 0 F M > F U X THH^iBS 
h ~j *y 5 s&fgfiE LTSEI^-T 1 - ^ D 2 *7^vxEi1- 

[0034] cnicftLTPi^WF, -9— ^laBi 

!E»^P--0^?3i^T^M7--7 P 2^^tT^^. IB 

[0 0 3 5] ( 2 ) Sm'Ny FOE! 
-^•y FA — FiBT« ^m^ffl^jg^-rsi:tt 

2±.tc«im^y fa-d^eil, cntct ow«^*y 
Fcat/DSBBSKf, 'J-F77^7^ hmtLxmm 
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1 2 #90Jftitt < IhIK L tzmomti^ V F C &t/ D <Df£B 
[0 0 3 6] ?%;t>-*>M%L^y F A-lKi, f^-O^y 
*y T p ictiLX pJtmI f A" fc ~k 2 ft Mi ic 2Btf 2 n £ £ -5 

[0037] s&ica^KAjsiyBii, lEor^v 

^ Hi, E§P$, ittT-T 5i«^7 F A X« B tf/Mfi L 

p TfSti h7 v V^T A, T B#ffM-rSJ:5tc£:£ftT 

[0 0 3 8] |R|«*C-r— ^U=J-^ 1 fcL CtomtS^'V 
F A atf B *H£-T £ if^ 'V F C Rtf D tCOV ^T, E 20 

(or^xft«h7 f c tc«LT, fcffc-rsfuor 

i/-?Xftcnm%^y FD^rFvW^tf^^-Tp «ttSIS 
«rf* frtTKiiW £ <fc -) tc a 5 V ^ 0 "r- * U 

ti, C(Dffi>%^y F A»tf BKWLT»fr4~3 
IBS h77^ ^jfeBW S £ 3 testacy F C Rtf D 
iU C©fc*«t«'\ i y F ARtfHKWLT F^y^t? 

(m+2TP ) ^i^TiI^7FC&(fD^rat^) 

[0 0 3 9] t^b*»h77^t: 0 7f Tp £0 2 fiOKNI JO 
^JtLTHfaZfl«ni^*€ftS>S (111+ 2 Tp ) *,Ktt 

r^s^y f c st/D »EK"rn(f , &m^y f c &t>* 

mm h^-y^t. mfc-tzr v^xft <Q8e» f ^ ^ * ^ 

s^vxft <o,fitt h ^ *y * ^ e ii>a- f, iw^tis 
ct-Mc, -ra^^^^^-^ h v^y * LTfcf?£{i^<o(f 

-^U^l/Tb^tLi&t^^ tCC ODlft/'f: (rn f 2Tp ) \C 

[0040] cn*c:«LT.ta«H*, »jc-rs««^y f 

A Stf B bmWL L /cfEli h77^i:fflEf57 x ^ X ft 

<dje» h7y^fc*H <* ct 5 k *nfn««^ 7Fc& 

x = T p — (Tw — T p ) 
<D?£§S h 5^y ^JifW^c); 5 *c40 , h ^ y ^ T 

a 0 RummgoiEM h^y* oxw* b » £«*=wt# 



Kffff SB 3 2 5 2 9 8 9f 

/0 

ho— 7y>x/^)ii^7 f arupc, flasevy k 

COKIS (m+2Tp ) Stf'N'y FISTi ^iS 
[0 0 4 1 ] t^^'J^F77^7>< FffltClK^^ 

^t^^SBHSTfF^-r^^^ h^^y^flgTp ©ias 

[0 0 4 2] cn^LT^t^I^7FAMC 
^mOlhLX 1 o^fSSF^^^T A 0*S^tcLT|g| 
PSM (m+2TP ) T'Sa^7FAS 
CJF C *EM Lfc«fi\ ^m^^y F A 0»ff«xy IE 

is h ^ ^y * t a 0 coiPjjffi t -g<-r § ^ , K^^ v y f c tc 
[0043] cc?m«^S*(c Lt x = 0 i:fe^Tl^ 

^y f a ^*<9i»^Hija*cafa l^w^s 4 tc^r 

i:, c<0J*&aSR^N % v FA*c*5i^Ttt, h^^^e^y-5 1 
TPcfcO^N^ KWTi ^-A#<ffi J /iIL^C ^tcj: t). F 
5^^ti 0, y^Tp frfc'N'VKfiTi ^rMC/tffi/ctt^ 
*W»^»fT0*J*i:S{t Lit, r*i^f3^o<S^U^i/*^ 
(bL^^c^^^ (^4 (a) ) a -r^^^cfDH 

/ \7FA £?3J2 L T &IE L < aHS^r — 

[0 0 4 4] CntCct 0f^^U3- ¥ UC^5(/>T«, 

/ > h 77*y wa*iffl ura^'v kawcor 
4^^5i>r, c^BSHJ&ae^o-esr (8 4 (b) ) 0 

[0 0 4 5] cn^WLTCOSfflxtfS&UiafTftl^ 

MHc^;* < J&S t . ^m^^y F A Tb^fSii F77^T AO 
iWL^Ji«La< &&ctt<c£0, 

[0046] s e tc«M^y f a osfefTwaiBn^ES f 
7 ^y ^ ojt fTWJx -y v h - a-r ^> wen? s . 

•y F A eoftfrfllfiBiB^KS F^ v y ^ o^?t«x ^y 5; t - 

[n 1 ] 

( 1 > 

[0047] cmc^ommxtf c i > 
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(6) 



3252989§ 



// 

ms^jitfm&m x icssuTfaT-rs come? 

KS-r-##IF.L< l9*U9, KMlcfc^TW:, £14) »! 
[0 0/18] cn^^OCO.ie/.jxT^L/cJIW^lK^ 

jb^o FC*C*3^T«\ SMm«tt«« 

fO, A. x®(EM/flK«'vy F AfcttLTSJEm/S*' 
M = m — ( T w — T p ) 



/0 



/2 



Rtf (0) ) o 

[0 0 4 9] cn*Sfc»TStt (B4 (E) at/ 
(F) ) , *nf nBSl^^ HAfttf BOEfxTS* 
nsWHT*. BltXDKS'vy KCMAtfEfAXttO 

Ast/te^- x -ran? £ oht\ eniwA-ea 

[»2] 



( 2 ) 



T**tlS (8 4 (G) ) o 
[0 0 5 0] cniCckD (2) irtX^T, 
rn ^ ( T * — T p ) 



M = 0 t $5 * 



[»3 3 



( 3 ) 



LiSC^WSo cntCtO^r—^U^-^UCfc .20 [0 0 5 l] S&lCCCDm&tf'N'y F«Tt fri, 
rn^Tp < 4 ) 



[85] 



T « ^ 2 T , 



< 5 ) 



£>KI«*&8S £ £ 5 5 n , c ttlc «fc 0 -r — * 

[0 0 5 2] kc^T'C^j; 5Kl«S['vy FA — D*(S 
T p OlBS h77*(0'>4<i:fel/2 
OU- F77^7-f bB$, iS^KClfcr/D^ 'W 

Tw 

T P - (Tw -Tp ) ^ 



k>. atscNy FA*c*t-r*«a^y FC<O08««\ ^5 

Jcj^-r ct -5 tSLf#, CCT (3) ^^>^m=Ti -T 
JO p fcfc^fcfc*, ■rat>-6«»^ % yFA<Djtfir«flBBSA < 
42 ^ LrcAl2f # f#l*i:a«^^ F C ©ftfrfllBiffiirt^fiT 

5jE*»iBi!fc3E)<— aufci:*, aifcaa^y fcoh» 

[0 0 5 3] CftKcfcO b^y^tf^Tp frt>£<D3Z 
[$46] 



(6) 



Tw ^ Tp 



♦ [0 0 5 4] (6) ^»LT, 

[ft 7 3 



(7) 



OH«S«:»IE-rSJ:5*ca*^*y FA-D^7 F« 

So 

[0 0 5 5] 7>< LTCtfV^WlUl&^T, 7^-^1/3 



x^mfc-tzkofc. mn^y fa-do^7 f«ti 

&r/®ll*:B£U dntCcfcD 2»<OK«'vy FA — D 
fcflJIIJLT'J — F77^7>T FU Vb^y* 
> yo^ffitHSffl LTiaif- ^02 «S£ U#£ £ 5 



-^lte, (3), (4), ( 5 ) ( 7 ) 5£a)H« 50 tc&£n, cntCcfc 0£{*«i«*fM8{fcLf# Set 3 tea 
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[0056] o) mmmnnm 

ctTBEBU ftfTPJfiS^^F^WS-r^T^ 
V X ft h77^^ |:Li L T /ii *T £ cfc 3 tC L ft 

UtiC^O. CtDtikfil-zmn^V F^ffj^TU-FT 7 

[0 0 5 7] ( 4 ) fifiw^fflifiW 

[0 0 6 0] $^*cJr.a^JS»Hc:*3i^T*i, l Host 20 
t^^HAMBi: y f c; d t & && l x rtd 

in 6 tc^rrj: 5 ic, ^nfnsr^^ K*9oiaofliiaiiw 

[0 0 6 1] $6*C±j£EO^KSgl»C*3l^Tti, R3£H#* 
Hlfc F ^ AOM*KMiJ#*,E»BJf<D 2 irilz M 0 SHIS' 

ff fflSE«:!IBWBS <0 1 / 2 *c W 0 «*. S £ -5 *c L T fc J: 

[0 0 6 2] ^P.tcJ-.£EoHISS«(c*3i^T«d:. 30 

[0 0 6 3] 

[86 



t$#fSB3 2 5 2 9 8 9f 
*\ tTr^CO^afli'in^m^T (m+2nTp ) TrS£ft 

[0 0 5 8] s&k:±2E^flfiff»cte^^r«, 2£ioS£ 

7K»C^>T, (3) iW^^fiScji'rS^^^^^ 

K«*ias-rn*f «t < , £fc (5) s:oBB««firno« 

[0 0 5 9] £fz (4) 3M>M««\ U — b*T7$7-( 

atfTicfc*3l*T (7) ittC^^T, 
[» 8 ] 

( 8 ) 

m.^ y V<D&)$L L fc82» F ^ ^ * Lt^St § 

F^rlll^T 'J-F77^7^ F L«k 
£Bf C CO 2 fficOfi&M^ 7F^ffl^Tyyh77^y^ 

[(*) 1 ] mSfWJc«tS-r«- ^ra-^t 

urn 3 ] ^ « i i^fefl* o©j^«ri«0Jitc m^r ^ »s«ai^Tr^ 

So 

[0 4] j t<o;«ff«cftt-rsii»i8H'c««o 

[8 5] %<DV-YT7Z^^V<omft<Dmmz@&% 

[m 6 ] fl&o^ifi»jo,tfitHc«-r«tt«H-T?feao 

[fiF^WMWl 

I 2 ^m-r-^ 12 IH 



B 



[216 1ttcD^^ 



-7- 



(8) 



VfftW 3 2 5 2 9 8 





(9) 



3 2 5 2 9 8 9§ 



[IH 3 ] [0 4] 




A 


O 


A 


X A 


O 


A 


X 


A 


o 


— V A 
A * 


X 


A 


O 


A 


X 


A 


O 


A 


X 


A 




A 


o 


>o 


A 


O 


o 


A 


o 





El 4 ?te<£*H>*!^ 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
(57) [Claim(s)] 

[Claim 1] By twisting a magnetic tape around the rotating drum which rotates at a 
predetermined rate, and making it run at a predetermined rate In the magnetic 
recorder and reproducing device which reproduces the data which formed the 
recording track in the above-mentioned magnetic tape one by one, carried out 
azimuth record of the desired data, and were further recorded on the 
above-mentioned magnetic tape One pair of magnetic heads for record playback 
from which an azimuth angle differs mutually in the above-mentioned rotating 
drum, One pair of magnetic heads for playback of the azimuth angle 
corresponding to the above-mentioned magnetic head for record playback are 
carried. While holding the rotational speed of the above-mentioned rotating drum 



to the travel speed of the above-mentioned magnetic tape to a predetermined 
value, driving the above-mentioned magnetic head for record playback at the 
time of record and carrying out sequential formation of the above-mentioned 
recording track The recording track which the above-mentioned magnetic head 
for record playback formed is sequentially scanned by the above-mentioned 
magnetic head for playback. Read after write of the above-mentioned data which 
processed the regenerative signal acquired from the above-mentioned magnetic 
head for playback, and the above-mentioned magnetic head for record playback 
recorded is carried out. The rotational speed of the above-mentioned rotating 
drum to the travel speed of the above-mentioned magnetic tape is switched to a 
bigger value than the time of the above-mentioned record at the time of playback. 
By processing alternatively the regenerative signal outputted from the 
above-mentioned magnetic head for record playback, and the above-mentioned 
magnetic head for playback, and carrying out an are recording output The 
above-mentioned data recorded on the above-mentioned magnetic tape are 
reproduced. The above-mentioned magnetic head for record playback, and the 
above-mentioned magnetic head for playback It is selected by the value with it. 
The above-mentioned magnetic head for playback [ head width of face larger 
than the width of recording track of the above-mentioned recording track and, 
and ] [ smaller than the width of recording track twice the magnitude of 



above-mentioned ] So that the recording track which the above-mentioned 
magnetic head for record playback of a corresponding azimuth angle formed at 
the time of the above-mentioned record, and the recording track contiguous to 
this recording track may be scanned The magnetic recorder and reproducing 
device characterized by only for the predetermined value having prepared the 
level difference and having arranged it to the above-mentioned magnetic head 
for record playback of a corresponding azimuth angle. 

[Claim 2] It is the magnetic recorder and reproducing device according to claim 1 
characterized by for the above-mentioned head width of face being 4/3 or more 
magnitude of the above-mentioned track pitch, and being selected by the same 
magnitude by the above-mentioned magnetic head for record playback, and the 
above-mentioned magnetic head for playback, and the above-mentioned level 
djff erence being selected by the bigger value than the aggregate value adding 
the value which subtracted the above-mentioned track pitch from the 
above-mentioned head width of face to the track pitch twice the integral multiple 
value of above-mentioned. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] This invention is explained in order of the following. 
Technical-problem The means for solving a technical problem which technical 
invention of the Field of the Invention former tends to solve ( drawing 2 and 
drawing 3 ) 

Operation ( drawing 2 and drawing 3 ) 

The whole example (1) example configuration ( drawing 1 ) 

(2) Arrangement of the magnetic head ( drawing 2 - drawing 5 ) 

(3) The example besides effectiveness (4) ( drawing 6 ) of an example 
Effect of the invention [0002] 

[Industrial Application] This invention can be applied to the external storage of a 

computer, concerning a magnetic recorder and reproducing device. 

[0003] 

[Description of the Prior Art] Conventionally, what was made in the magnetic 
recorder and reproducing device which changes an audio signal into a digital 
signal and is recorded on a magnetic tape as [ simplify / with the application of 
the technique of non tracking / the configuration of a magnetic tape transit 
system ] is proposed. That is, at the time of record, this magnetic recorder and 
reproducing device divides audio data per predetermined block, adds address 



data and an error correcting code to each block, and generates record data. 
[0004] Furthermore, this magnetic recorder and reproducing device is 180 to this 
magnetic head for record playback, respectively while carrying one pair of 
magnetic heads for record playback in a rotating drum at intervals of a 
predetermined angle. The magnetic head only for [ one pair of ] playbacks is 
carried in a rotating drum at intervals of the angle of whenever, and the rotation 
drive of this rotating drum is carried out with a predetermined rotational speed. 
Furthermore, a magnetic recorder and reproducing device twists a magnetic 
tape around a rotating drum, is run a magnetic tape at a predetermined rate, and 
outputs this record data to the magnetic head for record playback one by one in 
this condition synchronizing with the rotation period of this rotating drum. 
[0005] Thereby, this magnetic recorder and reproducing device is made as 
[ carry out / in this recording track / azimuth record of the audio data ] while 
forming the recording track of a forward and negative azimuth angle one by one, 
omitting a guard band at this time at the time of record and forming a recording 
track one by one. 

[0006] On the other hand, at the time of playback, this magnetic recorder and 
reproducing device holds a magnetic tape travel speed at the same rate as the 
time of record, and carries out the rotation drive of the rotational speed of a 
rotating drum with a twice [ at the time of record ] as many rotational speed as 



this (that is, it becomes with a double-density scan). Therefore, in a magnetic 
recorder and reproducing device, 2 sets of these magnetic heads come to scan 
a recording track aslant, respectively at the time of playback. 
[0007] At the time of record, the magnetic head only for playbacks is made here 
as [ arrange / to the magnetic head of a corresponding azimuth angle, / prepare 
a level difference and ] so that the recording track of an opposite azimuth angle 
may be scanned. Thereby, this magnetic recorder and reproducing device is 
made as [ scan / only 1/2 track pitch / the scan locus of the magnetic head for 
record playback to which the magnetic head only for these playbacks is 
equivalent / shift and ], if a double-density scan is carried out at the time of 
playback. 

[0008] Thereby, this magnetic recorder and reproducing device is made as 
[ scan / in the amount of off-tracks with small magnetic head for record playback 
of a corresponding azimuth angle or magnetic head only for playbacks ] about 
the field as for which the magnetic head only for playbacks or the magnetic head 
for record playback carried out the off-track greatly. That is, by carrying 2 sets of 
magnetic heads in a rotating drum, and carrying out a double-density scan at the 
time of playback, each magnetic head forms aslant the condition of scanning a 
recording track, and this magnetic recorder and reproducing device is made as 
[ scan / the recording track of an azimuth angle with which which the magnetic 



head corresponds at this time / are the small amount of off-tracks, do not leak, 
and ]. 

[0009] Even when the off-track of this magnetic recorder and reproducing device 
is somewhat carried out by recording an audio signal in the form of a digital 
signal, it can reproduce right audio data here by could restore to audio data, and 
having added and recorded the error correcting code further. 
[0010] This stores a magnetic recorder and reproducing device in predetermined 
memory on the basis of the address data added to the block about the block 
which restores to the regenerative signal acquired from 2 sets of magnetic heads 
one by one, and carries out error correction processing and which could carry 
out error correction processing correctly. Furthermore, a magnetic recorder and 
reproducing device will be changed and outputted to an audio signal in order of 
recording track formation, if the audio data which carried out in this way and 
were reproduced about each recording track are stored in memory. 
[0011] It is made as [ reproduce / the recording track aslant formed one by one 
even if the magnetic head carried out the on-truck correctly by storing 
alternatively in memory the audio data which could be correctly reproduced 
while the magnetic recorder and reproducing device carried out the 
double-density scan, using 2 sets of magnetic heads by this, and outputting and 
it did not scan a recording track to an audio signal ]. 



[0012] Thereby, in this kind of magnetic recorder and reproducing device, 
tracking control with a high precision like the conventional video tape recorder 
can be omitted, and it is made as [ carry out / with a configuration simple as that 
whole part / record playback of the audio signal ]. 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, if record playback of the 
various data can be carried out at the external storage of a computer etc. with 
the application of this kind of magnetic recorder and reproducing device, it will be 
thought that user-friendliness, such as this kind of computer system, may be 
improved. However, in this kind of external storage, at the time of record, it 
judges whether data could be recorded correctly, and records correctly, and the 
**** case in profit needs to rerecord data anew. 

[0014] namely, the case where it applies to this kind of external storage - being 
the so-called ~ it is necessary to constitute a magnetic recorder and reproducing 
device so that read after write can be carried out 

[0015] In this case, in the magnetic recorder and reproducing device of this non 
tracking, read after write can be carried out by arranging the magnetic head for 
these read after write in addition to the magnetic head for record playback. 
However, when the magnetic head for read after write is arranged separately in 
this way, there is a problem to which the configuration of the part rotating drum 



becomes complicated. 

[0016] How to use 1 set also [ magnetic head / of 2 sets of magnetic heads used 
for this kind of magnetic recorder and reproducing device as one approach of 
solving this problem / for read after write ] can be considered. However, at the 
time of record, when it is necessary to arrange so that the on-truck of the truck 
same at the time of record as the magnetic head which carried out data logging 
may be carried out, and applying the technique of non tracking to this, the 
magnetic head for these read after write needs to arrange the magnetic head of 
a corresponding azimuth angle so that the recording track of an opposite 
azimuth angle may be scanned. 

[0017] For this reason, in having diverted the magnetic head only for playbacks 
to the magnetic head for read after write, there is only a problem which cannot 
carry out read after write. 

[0018] This invention was made in consideration of the above point, and tends to 
propose the magnetic recorder and reproducing device which can carry out read 
after write of the desired data with a simple configuration in the magnetic 
recorder and reproducing device which carries out record playback with the 
application of the technique of non tracking. 
[0019] 

[Means for Solving the Problem] In order to solve this technical problem, it sets 



to this invention. By twisting a magnetic tape 2 around the rotating drum 12 
which rotates at a predetermined rate, and making it run at a predetermined rate 
In the magnetic recorder and reproducing device 1 which reproduces the data 
D1 which formed recording tracks TA and TB and .... in the magnetic tape 2 one 
by one, carried out azimuth record of the desired data D1, and were further 
recorded on the magnetic tape 2 One pair of magnetic heads A and B for record 
playback from which an azimuth angle differs mutually in a rotating drum 12, 
One pair of magnetic-head C for playback of the azimuth angle corresponding to 
the magnetic heads A and B for record playback, While carrying D, holding the 
rotational speed of the rotating drum 12 to the travel speed of a magnetic tape 2 
to a predetermined value at the time of record, driving the magnetic heads A and 
B for record playback and carrying out sequential formation of recording tracks 
TA and TB and .... The recording tracks TA and TB and .... which the magnetic 
heads A and B for record playback formed Magnetic-head C for playback, It 
scans sequentially by D and the regenerative signal acquired from the magnetic 
heads C and D for playback is processed. Magnetic-head for record playback A, 
Carry out read after write of the data D1 which B recorded, and the rotational 
speed of the rotating drum 12 to the travel speed of a magnetic tape 2 is 
switched to a bigger value than the time of record at the time of playback. By 
processing alternatively the regenerative signal outputted from the magnetic 



heads A and B for record playback, and the magnetic heads C and D for 
playback, and carrying out an are recording output The data D1 recorded on the 
magnetic tape 2 are reproduced. The magnetic heads A and B for record 
playback, and the magnetic heads C and D for playback Head width of face TW 
Recording tracks TA and TB and width-of-recording-track TP of .... It is 
width-of-recording-track TP greatly. Twice as many magnitude 2TP as this It is 
selected by the small value. The recording tracks TA and TB in which the 
magnetic heads A and B for record playback of a corresponding azimuth angle 
formed the magnetic heads C and D for playback at the time of record, and 
To the magnetic heads A and B for record playback of a corresponding azimuth 
angle, only a predetermined value prepares a level difference (m+2nTP), and is 
arranged so that these recording tracks TA and TB, the recording tracks TA and 
TB which adjoin and may be scanned. 

[0020] further -- the 2nd invention - setting -- head width of face TW Track pitch 
TP It is 4/3 or more magnitude, and is selected by the same magnitude by the 
magnetic heads A and B for record playback, and the magnetic heads C and D 
for playback. A level difference (m+2nTP) twice as many integral multiple value 
2nTP as a track pitch Head width of face TW from - track pitch TP It is selected 
by the bigger value than aggregate value 2nTP+ (TW-TP) adding the reduced 
value (TW-TP). 



[0021] 

[Function] head width of face TW of the magnetic heads A and B for record 
playback, and the magnetic heads C and D for playback Recording tracks TA 
and TB and width-of-recording-track TP of .... It is twice as many magnitude 2TP 
as width-of-recording-track TP greatly. It selects to a small value. The recording 
tracks TA and TB and .... which the magnetic heads A and B for record playback 
of the azimuth angle to which the magnetic heads C and D for playback 
correspond at the time of record formed, So that these recording tracks TA and 
TB, the recording tracks TA and TB which adjoin and .. may be scanned If 
only a predetermined value prepares a level difference (m+2nTP) and arranges 
the magnetic heads C and D for playback to the magnetic heads A and B for 
record playback of a corresponding azimuth angle Recording track TA which the 
magnetic heads A and B for record playback formed at the time of record, TB 
and .... are scanned by the magnetic heads C and D for playback, and can carry 
out read after write, and the data D1 which carried out the double-density scan 
and which were recorded on the magnetic tape 2 by the magnetic heads A and B 
for record playback and the magnetic heads C and D for playback can be 
reproduced at the time of playback. 
[0022] 

[Example] About a drawing, one example of this invention is explained in full 



detail below. 

[0023] (1) In the whole example block diagram 1 , 1 shows a magnetic tape 
recorder as a whole, uses it as external storage of a computer, records the data 
D1 outputted from this computer on a magnetic tape 2, and outputs to a 
computer the data D1 which play this magnetic tape 2 further and are obtained. 
[0024] namely, the control command which outputs a control code to each circuit 
block if needed, and is outputted from a computer by this while a magnetic tape 
recorder 1 receives the control command outputted from a computer through the 
I/O circuit 3 in the system control circuit 4 and analyzing this control command 
here » therefore, the whole actuation is controlled. Thereby, if the whole mode of 
operation is set as a recording mode, a magnetic tape recorder 1 will input into a 
record circuit 5 the input data D1 inputted through the I/O circuit 3, and will 
change it into the record data which apply this input data D1 to a non tracking 
format here. 

[0025] That is, a record circuit 5 divides the input data D1 inputted to 
predetermined timing per predetermined block, it adds address data while it 
adds an error correcting code to each block, and thereby, it changes this input 
data D1 into the record data D2. Thereby, a magnetic tape recorder 1 outputs 
this record data D2 to an amplifying circuit 6 one by one to predetermined timing, 
and an amplifying circuit 6 drives the magnetic heads A and B for record 



playback according to this record data D2. 

[0026] Thereby, a magnetic tape recorder 1 is made as [ record / a recording 
track is formed one by one and / input data D1 ], and is made as [ carry out / read 
after write ] by processing the regenerative signal outputted from the magnetic 
heads C and D at this time by the reversion system. That is, the magnetic heads 
C and D have a forward and negative azimuth angle, respectively, and are made 
as [ scan / the recording track which the magnetic heads A and B of a forward 
and negative azimuth angle formed, respectively ]. 

[0027] Thereby, the magnetic heads C and D output the regenerative signal 
which comes to be as a result of [ of the magnetic heads A and B ] record, 
respectively to an amplifying circuit 7, amplify this regenerative signal here and 
output it to a regenerative circuit 8. A regenerative circuit 8 restores to the 
regenerative signal by which a sequential input is carried out, obtains playback 
data, carries out error correction processing and outputs this playback data. 
[0028] The I/O circuit 3 obtains the comparison result of the playback data 
outputted from this regenerative circuit 8, and the input data D1 stored in 
predetermined memory, and judges whether the input data D1 could be 
recorded correctly by this. Thereby, the magnetic tape recorder 1 is made as 
[ record / repeatedly / output a resending demand to a computer and / on it / this 
input data D1 ], when it reproduces correctly and input data D1 is judged to be 



**** in profit. 

[0029] Thereby, the magnetic tape recorder 1 is made as [ record / it / without 
spoiling precious data ]. 

[0030] On the other hand, after amplifying the regenerative signal with which a 
magnetic tape recorder 1 is outputted from magnetic-head A-D at the time of 
playback in an amplifying circuit 7, it outputs to a regenerative circuit 8, 
regenerative-signal processing applied to a non tracking format here is 
performed, and input data D1 is reproduced. That is, after a regenerative circuit 
8 decodes the regenerative signal by which a sequential input is carried out, per 
block, it performs error correction processing and stores the playback data of 
this block in memory 9 on the basis of the address data added to this block about 
the block which could carry out the error correction correctly. 
[0031] Thereby, a magnetic tape recorder 1 outputs the playback data which 
stored in memory 9 alternatively only the playback data which could be 
reproduced correctly, and stored them in this memory 9 from the I/O circuit 3. 
Corresponding to this record playback actuation, a magnetic tape transit system 
is controlled by the servo circuit 10 in a magnetic tape recorder 1, and, thereby, it 
is made as [ carry out / both / at the time of playback / to if a recording track is 
formed one by one / a double-density scan ] at the time of record. 
[0032] That is, in this example, a magnetic tape recorder 1 prepares a 



predetermined level difference, approaches a rotating drum 12, carries the 
magnetic heads A and B of a forward and negative azimuth angle, and uses 
these magnetic heads A and B for record and playback. A magnetic tape 
recorder 1 is [ as opposed to / furthermore / the magnetic heads A and B of this 
forward and negative azimuth angle ] 180., respectively a predetermined level 
difference is prepared, the magnetic heads C and D of a corresponding azimuth 
angle are arranged, read after write is carried out by these magnetic heads C 
and D, and it is made as [ perform / further / regeneration of non tracking ] so that 
it may counter at intervals of the angle of whenever. 

[0033] A magnetic tape recorder 1 is 180 to this rotating drum 12. A magnetic 
tape 2 is twisted by the contact angle of whenever, and the rotational speed of 
this rotating drum 12 and the travel speed of a magnetic tape 2 are controlled by 
the servo circuit 10. That is, while carrying out the rotation drive of the rotating 
drum 12 with the rotational speed to which the servo circuit 10 was beforehand 
set at the time of record, it is made to run a magnetic tape 2 at a predetermined 
travel speed, this forms a recording track one by one by guard band loess, and 
azimuth record of the record data D2 is carried out. 

[0034] On the other hand, at the time of playback, the servo circuit 10 makes it 
run a magnetic tape 2 at the same travel speed as the time of record, a rotating 
drum 12 is rotated with a twice [ at the time of record ] as many rotational speed 



as this, and, thereby, the magnetic tape recorder 1 is made as [ carry out / a 
double-density scan ] at the time of playback. 

[0035] (2) arrangement of the magnetic head - here - this example setting - a 
magnetic tape recorder 1 - head width of face TW of magnetic-head A-D While 
selecting to a predetermined value, as shown in drawing 2 , a predetermined 
level difference is prepared, and magnetic-head A-D is arranged on a rotating 
drum 12, and this uses the magnetic heads C and D as an object for read after 
write at the time of record, and it is made as [ use / magnetic-head A-D / as the 
reproducing head for non tracking ] at the time of playback. In addition, in 
drawing 2 , it is made as [ express / express the condition that the magnetic 
heads A and B form the recording track one by one, and / with a broken line / the 
location of the magnetic heads C and D at the time of a rotating drum 12 rotating 
about 90 degrees from this condition ]. 

[0036] That is, magnetic-head A-D is the same head width of face TW. It is 
selected and is this head width of face TW. Track pitch TP It is made as [ select / 
receive and / only a predetermined value / by the big value ]. Thereby, some 
magnetic-head A-D is further made as [ deteriorate / the signal level of a 
regenerative signal ] at the time of playback at the time of read after write, even 
when an off-track is carried out. 

[0037] magnetic-head B of the negative azimuth angle to which the magnetic 



heads A and B furthermore correspond to magnetic-head A of a forward azimuth 
angle - track pitch TP only -- it is made as [ arrange / a level difference / attach 
and ]. Thereby, at the time of record, a magnetic tape recorder 1 carries out the 
exaggerated light of a part of field which magnetic-head A or B to precede 
scanned, and is a track pitch TP one by one. It is made as [ form / recording 
tracks TA and TB ]. 

[0038] magnetic-head D of the negative azimuth angle to which a magnetic tape 
recorder 1 corresponds to magnetic-head C of a forward azimuth angle about 
the magnetic heads C and D corresponding to these magnetic heads A and B 
similarly - track pitch TP only - it is made as [ arrange / a level difference / 
attach and ]. Furthermore, a magnetic tape recorder 1 arranges the magnetic 
heads C and D so that the recording track which carries out backward to these 
magnetic heads A and B may be scanned, and it is [ as opposed to / this time / 
the magnetic heads A and B ] a track pitch TP. It is made as [ arrange / only the 
predetermined value m prepares a big level difference (m+2TP), and / to a twice 
as many distance as this, / value / the magnetic heads C and D ]. 
[0039] Namely, track pitch TP If only the predetermined value m prepares a big 
level difference (m+2TP) and arranges the magnetic heads C and D to a twice 
as many distance as this, the magnetic heads C and D will be scanned at the 
time of record so that the recording track which the corresponding magnetic 



heads A and B formed, and the recording track of an opposite azimuth angle 
may be straddled. Thereby, it is [ as opposed to / even if it carries out an off-track 
for some so that sufficient regenerative signal may be acquired from the 
corresponding recording track of an azimuth angle namely, so that the signal 
level of a regenerative signal may not deteriorate / this level difference (m+2TP) ] 
the head width of face TW at the time of record. It turns out that it selects and the 
magnetic heads C and D can be used for read after write. 

[0040] On the other hand, if a double-density scan is carried out at the time of 
playback when the magnetic heads C and D scan, respectively so that the 
recording track of the azimuth angle which disagrees with the recording track 
which the corresponding magnetic heads A and B formed at the time of record 
may be straddled, they are this level difference (m+2TP) and the head width of 
face TW so that the magnetic heads A and C of the same azimuth angle and the 
magnetic heads B and D do not leak a recording track and may scan it, 
respectively. It turns out that it selects and can apply to non tracking. 
[0041] That is, when it approves to the range whose 6 [db] degradation the 
signal level of a regenerative signal does as compared with the case where carry 
out an on-truck and it scans when using the magnetic heads C and D for read 
after write, it is width-of-recording-track TP. Even if there are few recording 
tracks, the magnetic heads C and D need to scan one half of fields. 



[0042] On the other hand, as the corresponding magnetic heads A and C are 
taken out and it is shown in drawing 3 on the basis of one recording track TAO, 
when the magnetic heads A and C have been arranged with the level difference 
(m+2TP) and the backward side edge of magnetic-head A is in agreement with 
the side face of recording track TAO, in magnetic-head C, only a level difference 
m will scan a backward side from this. 

[0043] if the case where set with x= 0 on the basis of this condition, and the scan 
locus of magnetic-head A displaces forward and backward is shown in drawing 4 
- this case - magnetic-head A - setting - a track pitch TP - head width of face 
TW having selected greatly - track pitch TP from - head width of face TW Only 
the reduced value is known by that the signal level of a regenerative signal does 
not deteriorate even if a scan locus changes to a backward side ( drawing 4 (A)). 
That is, about the range where the signal level of this regenerative signal does 
not deteriorate, even if the scan location of magnetic-head A displaces, it turns 
out that it can restore to record data correctly. 

[0044] Thereby, in a magnetic tape recorder 1, with the application of a non 
tracking format, magnetic-head A can store playback data in memory 9 
alternatively, can obtain a right playback result, and expresses this range with 
notation O in drawing 4 during the period currently held in this range ( drawing 4 
(B)). 



[0045] On the other hand, when this variation rate x becomes still larger to a 
backward side, or this variation rate x becomes large at a precedence side and 
magnetic-head A stops scanning a part of recording track TAO from the condition 
shown in drawing 4 , the signal level of that part regenerative signal falls. 
[0046] The amount of displacement by the side of backward and precedence is a 
degree type [several 1], respectively from the condition that the backward side 
edge side of magnetic-head A is in agreement with the backward side edge of a 
recording track from the condition that the precedence side edge side of 
magnetic-head A is furthermore in agreement with the precedence side edge of 
a recording track. 

If it comes out and becomes larger than the value expressed, magnetic-head A 
will come to scan the recording track of next door contiguity, and a regenerative 
signal will come to be acquired from the both sides of the recording track of 
recording track TAO and next door contiguity. 

[0047] When the amount x of displacement becomes large beyond the value 
expressed with (1) type by this, it becomes difficult for the cross talk of a next 
door adjoining truck to increase, and to reproduce data correctly, and this range 
is expressed with notation x in drawing 4 . On the other hand, by the signal level 



of a regenerative signal only falling according to the amount x of displacement 
between the range expressed with notation O and x, and having carried out 
digital signal record in this case, error correction processing is carried out, record 
data can be reproduced correctly, and this range is expressed with notation ** in 
drawing 4 . 

[0048] If the range which this expressed with this notation x is suppliable with 
magnetic-head C, with the application of the technique of non tracking, it turns 
out that it does not leak and record data can be reproduced. When only a level 
difference m scans the backward side of magnetic-head A in magnetic-head C, 
after the range of notation O, **, and x has displaced only the level difference m 
to the precedence side to magnetic-head A as a whole, it can express here 
( drawing 4 (C) and (D)). 

[0049] When this is expressed collectively ( drawing 4 (E) and (F)), it is 
necessary to express the remaining magnetic heads C and A with notation ** or 
O in the range expressed with notation x of the magnetic heads A and B, 
respectively. The range M expressed in notation ** and notation x of 
magnetic-head C as a boundary between boundaries by notation x and notation 
** of magnetic-head A at notation **, respectively is a degree type [several 2] 
here. 



It is come out and expressed ( drawing 4 (G)). 

[0050] By this, it sets with M= 0, deforms in (2) types, and is a degree type 
[several 3]. 

When the value of a level difference m is held at ******, it turns out that the range 
which cannot be reproduced by magnetic-head A can be reproduced by 
corresponding magnetic-head C. In a magnetic tape recorder 1, this arranges 
the magnetic heads A and C so that the relational expression of (3) types may 
be satisfied, and the magnetic heads B and D are arranged still more nearly 
similarly. 

[0051] Furthermore, they are this m and the head width of face TW. Degree type 
[several 4] 

[Equation 5] 

It is selected so that ******** may be satisfied, and thereby, the magnetic tape 
recorder 1 is made as [ prevent / the cross talk from the recording track of next 



door contiguity ] at the time of read after write. 

[0052] By the way, it sets, when magnetic-head A-D has been arranged in this 
way, and it is width-of-recording-track TP at the time of read after write. In order 
to satisfy the conditions of a recording track on which the magnetic heads C and 
D scan one half of fields at least, it is necessary to make it the magnetic heads C 
and D not overflow into 1/2 or more [ of head width of face ], and an adjoining 
truck at the time of this read after write. When a magnetic tape travel speed 
switches to one half here as compared with the time of playback at the time of 
record, the relation of magnetic-head C to magnetic-head A It can express, as 
shown in drawing 5 , and it is m=TW-TP from (3) types here. When it sets, That 
is, when the scan locus which the precedence side edge side of magnetic-head 
A scanned, and the scan locus which the backward side edge side of 
magnetic-head C scans are in agreement, it turns out that the amount of 
protrusions to the adjoining truck of magnetic-head C becomes large most. 
[0053] thereby - track pitch TP from this amount TW of protrusions-TP the 
reduced value - degree type [several 6] 

It turns out that it selects so that the relational expression of a formula may be 
satisfied, and this condition is satisfied. 



[0054] That is, (6) types are transformed and it is a degree type [several 7]. 

It is the head width of face TW of magnetic-head A-D so that ******** may be 
satisfied. It turns out that it selects and read after write can be carried out. 
[0055] It sets in this example in this way. A magnetic tape recorder 1 It is the 
head width of face TW of magnetic-head A-D so that the relational expression of 
(3), (4), (5), and (7) types may be satisfied. And a level difference is selected. 
Read after write is carried out by this using 2 sets of magnetic-head A-D, and it is 
made as [ reproduce / with the application of the technique of non tracking / 
further / the record data D2 ], and is made as [ simplify / by this / a whole 
configuration ]. 

[0056] (3) According to the configuration beyond the effectiveness of an example, 
only predetermined width of face 2 sets of magnetic heads with big head width of 
face to a track pitch By preparing and arranging a predetermined level difference, 
protruding the recording track of an azimuth angle with which the backward side 
magnetic head corresponds at the time of record, and having made it scan Read 
after write can be carried out using this magnetic head that carries out backward, 
and a regenerative signal can be further acquired with the application of the 
technique of non tracking using 2 sets of these magnetic heads at the time of 



playback. The magnetic head for read after write can be made to serve a double 
purpose by the magnetic head for non tracking by this, and the magnetic tape 
recorder of a configuration simple as the whole part can be obtained. 
[0057] (4) they are other examples - although the case where a level difference 
was selected to (m+2TP) was described in the above-mentioned example - this 
invention - the integral value n of not only this but arbitration ~ using (m+2nTP) 
— a level difference may be selected to the value expressed. 
[0058] In a further above-mentioned example, although the case where the head 
width of face of 2 sets of magnetic heads was selected to an equal value was 
described, this invention may be selected so that not only this but the object for 
record playback may differ in head width of face from the magnetic head for read 
after write. In this case, that what is necessary is just to select head width of face 
about the magnetic head with small head width of face so that the relational 
expression of (3) types may be materialized, the relation of (5) types needs to 
select head width of face so that it may be materialized also about which the 
magnetic head. 

[0059] Moreover, it needs to be materialized about the magnetic head for read 
after write, and the head width of face of the magnetic heads A and C is further 
set with TWA and TWC in this case, respectively, it replaces with (7) types, and 
the relation of (4) types is a degree type [several 8]. 



******** needs to be materialized. 

[0060] Although the case where approached and one pair of magnetic heads A 
and B and the magnetic heads C and D were arranged was described, you may 
make it this invention arrange the magnetic head at intervals of the angle of 90 
degrees in a further above-mentioned example, respectively, as shown not only 
in this but in drawing 6 . 

[0061] Although the case where the rotational speed of a rotating drum was 
switched the twice at the time of record was described at the time of playback, 
this invention is replaced with this and you may make it switch a magnetic tape 
travel speed to one half at the time of record in a further above-mentioned 
example. 

[0062] In a further above-mentioned example, although the case where record 
playback of the data of a computer was carried out with the application of this 
invention was stated to the magnetic tape recorder, this invention can come, is 
not restricted, but with the application of the technique of non tracking, can carry 
out record playback of the various data, and can apply them to the various 
magnetic recorder and reproducing devices which carry out read after write 
widely further at the time of record. 



[0063] 

[Effect of the Invention] As mentioned above, according to this invention, 
prepare a predetermined level difference and 2 sets of magnetic heads with 
bigger head width of face than a track pitch are arranged. By having arranged 
the magnetic head so that the recording track which the magnetic head which 
the magnetic head which carries out backward precedes formed may be 
protruded and scanned Read after write can be carried out using this magnetic 
head that carries out backward, a regenerative signal can be further acquired 
with the application of the technique of non tracking using 2 sets of these 
magnetic heads at the time of playback, and the magnetic recorder and 
reproducing device of a configuration simple thereby as a whole can be 
obtained. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the data decoder by one example of 
this invention. 

[Drawing 2] It is the approximate line Fig. with which explanation of the actuation 



at the time of the record is presented. 

[Drawing 3] It is the approximate line Fig. with which explanation of the actuation 
at the time of the playback is presented. 

[Drawing 4] It is the approximate line Fig. with which the explanation is 
presented. 

[Drawing 5] It is the approximate line Fig. with which explanation of actuation of 
the read after write is presented. 

[Drawing 6] It is the approximate line Fig. with which explanation of other 
examples is presented. 
[Description of Notations] 

1 [ .. Magnetic head ] .... A magnetic tape recorder, 2 A magnetic tape, 12 .. A 
rotating drum, A-D 
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